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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air heater for internal 
combustion engine capable of obtaining optimum heating characteristics 
corresponding to preheating and afterheating to prevent excessive rise 
of temperature and reducing power consumption and cost. 
SOLUTION: This air heater for an internal combustion engine is provided 
with an air heater in the upstream 5a arranged on an external air side UP 
in an air intake passage IP of the internal combustion engine and an air 
heater in the downstream 5b arranged on the internal combustion engine 
side LP in the air intake passage IP. Both of the air heaters 5a, 5b are 
constituted by connecting PTC elements 6 in series for heater elements 
7 consisting of heating type heat generation bodies. The PTC element 6 
of the air heater on the downstream 5b is heated by heat transfer from 
the air heater in the upstream 5a. The heat transfer is done through 
constituent members of each air heater 5a, 5b and by directly blowing 
the intake air heated by the heater element 7 of the air heater in the 
upstream 5a on the PTC element 6 of the air heater in the downstream 
5b. 
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(54) [sm<o^m} pmmmx.7i:-^ 



(57) C®*<7] 

PCEK$n^c±«Efi!lxTt-^'5 ai:, (RSliiiS I P 

fcnt ^ i*ii^ifBgfiiJ L P EIS $ n;fe TitiR) x r t - ^' 
5 bi:^<l;iS„ #xTt:-^' 5 a. 5 b »±i*{r, 

5 b®PTc^^^6A^jnsi$n^A^ ^(Dm&mn. # 

xTt-^'Sa. 5 bc?>«tJ5SgIJ*^■=S::rt«LT^T^^i^Sr i: 
{^SDX., ±MfflxT t — 5 a © t — ^'x > h 7X' 
ftl,^$n7t95.A^§t*^TS5iB(|xT t-^' 5 b©PTC* 
i=- 6 iS^ ^ s :: t c <t 0 frtDiT. So 




1 

fltf isK^iags »- It s «««i8ffia ffi^ $ n fc TjsiBi X 

fl?IB±i!HifxTt-5'A»c.©|gifei^CJ:0, S^iSTiSEffll 
xTt-5'©PTC«i^*^SDf»i$lx«>«l;«i:$lx;twi: 10 

t -r S j^ilMffl X T t - „ 
Car*JS2) Bfrie±iii[ffl!)xTfc-^'cr)t-5'xUj<> 
h-eSDgfeSnfc!RA?SMA«> fifi2TiS<IIxrt-:^©P 
T C iSg ^ S J: d S nfc C i: Sr4*a t -r 
Ci5«®rtj^«M«XTt-i'„ 

[000 1] 

C%W©JS-rSfi^$fi»B^] *%?g»±rtj^SJMfflxTt:- 
Rit(r-rs^c:«!><DK^>!in!»it-fflV>e,nSF«Jj^^||fflxT 20 
CO 0 0 2] 

J:*?, !atta?S»c:m^^li&llfe^t:^(l^fc!a^Jnl?fefflxT 

CO 0 0 3] *mKAt, !Ra^^ll^:«E{rffi^^c>J^.5x 
^n^F^ji*tSMfflx7 t-^'^^l^LTv^?>o rntj, 

e.fil^-5t:-^'xu^>'htigJ!J(;PTC 

CO 0 0 4] rrT', PTcm^tii. $>^i^mzmr 
fflxTt-^'t?(±, a^A5Bai&snTt-:?xuy > h 

©faS*5±#-rSI^{l. PTC*i^CDiE,^fi/cCt-C7i 

A^mm^n^ztii-i^. PTc*^^cDiafii&^ti»tz±# 

CO 0 0 5] r?SO, [Bli^«lxf5«©rtjlS*SJHfflxT t 
J'x > h LTffll^5/ci^). PTC* 50 
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-So ftlAT, PTC^^^r t — 5'x V h 

*!6JS*«^j:<, xrt-^^«t:o«ilg=g:fafBSfl:-r-5Ci: 
C0006] 

[0 0 0 7] rtMfililos&ft^f^ti, ^^^v+y^'lfrc 
& 4 eg o^Peifc-it i*iji8®Mffl X T k - nam L T *5 

fsrn^o BtFiEii«cie«©F«?j^®P5fflxTt-^'?:fflv> 

/cCifA^ec: o;rc«^) (r^-vT, iirifcwji^fr, ptc 
A5±^ L T ^cB#,^A> e, P T C 

msEA^sjE snxfc-^'xu^yh CD ja*®*««JA n 

So 

[0 0 0 8] LA^L, PTC*^OSStttA>— B^#< 
tnhh. PTC*^»38JSn$nsmffA«i«<'&:0, PT 

^{3 ct P T C ©^S^sgkt^ggA^fiFjgg-r S c i: A- 

©/ito, %^afSf^Cf£ix5BlAS^fl:A«it:*cLTb-5' 
X > h AJj^giSn, t - ^ X U y y h ©iSSA^TA^ 
-^/c^-Ct, PTC^^lXjiO t-^'xu^ V hiiMn 
S«8EA5«JIESia'5r i:A»e,, t-^xu^ v hA«?fjD 

ft $ n s s -c c B# ^ ^ -r s o 

C0 0 0 9]€eoT, t- hSrfiBfrBlfrV^Jgr/r^ 

C:i:A^?>, t-5'x y h0?agA«±A«*)C< <, !R 
^A5+^^•{zA^»i^n^cv^r 

coo 1 0] ^rx-, BylEi;iffitci2«0rtJgS^MfflxT 

SS3Pe14'fiPTC*-F-A^ie^«!;L^c< 'iO, ^^Bff^ 
SSFel'+'t; P TC*^A^K^»r J: o TJ^^SnrffiMffiA? 

m.in^n.m.ii-m^&ix-r^ t-^'xu^ y hA^saj,*v$ 

n S $ T'CDB#Ph1 ^5®|g-r .5 3 A« T' g- „ 
coo 1 1] nz^-x:. f^SStSMfflxr t-^'fr is:^ 



(3) 

3 

7 5' - 1 - h t rtj^sHcD ^fm<o^fs.m 

COO 1 3] ^CIT', iiif2i>Sf3fS«C9F^jeS^MfflxT 
t-^'T'fflv^e,n•5PTC*^^tr-:5^^T, gfiffistffi 

(Rmin) A«/h$<, ®S±#C3!!fr •5StitffiO*iJ0*5 

nff, rt^iiHfflxT t-^'•^oil«^0^^aa^B1^ih■r 
[00 14] itz. iri2^a{t-lE«CD(^j^«iBafflxTfc: 
'TKUym. 3*51*) »rf£;i:xF«i«S«Mfflxrk-i' 

So -o^O. l^«StSMfflxTt:-5'CD?^»mi;S:. 
fc- h^t::fi*^<, T-f K'J vi^^»rtt/h$<, mm 

9& A^^flOJt* (X Sf ^ < S>r*fi: L SDI»'l#te e. n 

Mmj:.7\z-i'(Dm9m.:b^wotikxwm-r^tzi!b<D<w 40 

So 

coo 1 5] *^?g»i±ieFa^jaA=&«Pft-r5fc:*«::)&:$ 
coo 16] 50 
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CilS=S:«ft-rSfc«>©^a*iJ:tf|gW®J!**] 

g ^il^^ S i6 $ 1 »z I2«® « w 

f^mmmcD^nmmzio»^i^^mizmm$Htz± 

5' X U y > h e B?IJ P T C 5 n T ^J5£ S 

BiriS±iSifflxTt-5'*»c,0jagjgf::j:o, huIBT 

WLmj^7\c-9o>T'Tcm^i)^i]amtstii>m&t^ntz 

coo 1 7] S£oT, *:^?g»ri5V>T»i, PTC*^$: 
^'i^^.f^^i: t■C«fflV^-r, t-i'xupo 

C0 0 18]^LT, rtMSIK®:/'J t-h^lXf±, P 
TC^^^r t: -^^ X y h ®Jg#ia%S&jh-r S3t«>® 

^KrJtt- ^.^ce*®#SiJ/j:^J^^a^^tt-5!ei^*s>&: < , 
F^j^^Mffl X r t: - 5^ :i:^®«^$rffiB&<k-r ^ZLA^-^ 

CO 0 1 9] f*9MiaM®Ti' K'J y^'^trti, R 

A^^tr ct 0^xTfc-^'*5?&#$nS7tS!), MxTk 
-i'OU.S.A^TA^^o ZCDt^. ±iifEfflaxTk-^'®fc 
-^'xu;,< V h*»e>®5SteilCJ:0TJiEffl|xrfc-i'® 

PTcm^A^ija^^n^jfzfy^ ituwxT t-^®®s 

J; 0 iTSSiBJxT t-5'ffl^as®:^A5ig< jkSo c:®tit 

gg*5— ^^rBiM< i:, T^s^lixTk-^'®PTc*^® 

SSA5,%i»»C±#U, TiiffifllxTk-^'WPTC*^® 

ffiet(a*';*:t < TtiSfllxT t-^'®h:-J'x 

t:-5'®iaSt,mg!ct'«'>-rSo ±JSEiSlxTl::- 

CO 0 2 0] iggV^-C, F^«S«M®afel*t«, Itt^Lfc 

® A^^tr J: 0 X T t - ^ *^ t < $ n 

x7't-J'®b:-:J'xU;/y hX'Jnf^snyi^A^^® 
Um.iiTii^^tzi!b. •^®KA^^®fiS{STfrffoTT 
SSffllJxr t-^'®PTC^i^®Sgt{gT-rs, ^®/t 
to, TiiSiiJxT t-5'®PTC*i^®S^T:(tt*vh$ < /j: 
0, T)5fEi!Jxrfc:-^i'®k-:S'xU;/y htr^Sn'S^Cit 

n.^nmo)t^mi^M\zm±\^. =&xTfc:-^'®?^»m 

:'3®i^fDi.Jt;*C-r-5„ ^®i^^, TiJSfflxT l::-^'®?^ 
g^^i#;«^L, ±fiiti!Jxr t-5'®faSJ:0 tTSfiiiixr 
t - 5' fflSJg® < ;i So 

C002 1] Se-^T, t- hB#»cfi, t-^'xuy 



5 

CO 0 2 2] i^, rt^^H©fijflF<^ffi C:?"'; t-h^. 

m:0^aia^k-r«>»3«, ^-xrt-^'jzjiitspTC^Sf 
^^-J:i5t-i'x Upty h©}gjn:M^ajtig^-rn«j: 
t^o »*«2t3lEtt(0^9gtt, »*«icie«® 
rtj|^«SfflxTt:-^'^r*3V^T, «jsB±iiiEfllxT t-^S' 

Iffl X T t - © P T C C S J: d ceiJBS S la 

[0 0 2 3] Se^T, ^^mi~J:Hii. TJKffllxTt- 

0 P T C ^i^fr5i!f UT±Cit(fflx T t - 5' cr> k - 5' X U 

X T t - *^ e> ©fSifiilH J; 0 irlSTJKfiUx T t - CD 
PTC3&^A'i!»^J:<anj»5n. 1 tiE«©flW 

CO 0 2 4] 

l^!L:^fi^g|5^^^rol^T^i^gF^S:^L< LT-t0P«B!&:IH 

CO 0 2 5] (.mmmmm) i^xt. ^^^m^^mtL 

C0026] rt*«<^MfflxT t-^ vj^T^A 
fifflxTk-^' 5 a. 5 b7!)-e^fi)^^nTV^So (^— « 

fi^©#®.^SDf^fflxT t-^' 5 a. Bhumm—mt^ 

n, xTi'U-:>-J;[*ieS1^H®'<>7^-2? vx*;-;u K 

fc^iSii-rsKtiiigsi ptz^ssHT, p 

T% XT 5 att5S.^ii?S I P0^^ffl!J-Cfe^x7 

^"J--^-(ffl mr, ±iiit<aiJi:VN^) UPt::Elg*n, X 
rt-;?5bfigSl^iiKl P©F*i«»SIM{B!JT-fe€)-f Vt^ 

CO 0 2 7] ^XT 5 a. 5b{±. PTC*-f-6 
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-^5 a. 5 btt^Slfl«JtM5Ujgie$nTV^«,, jS^, x 
rk-^'5a©k-^'xl^y> h yfcxT t — ^' 5 b® 
PTC*^6i:t±. KSliigS I P®ilgS:^iS]tr^?iJES 

P»3EI8$nfcx7t-^' mr, iJUBOxTt-^'^: 
V-»-5) 5 aOfc-^'x > h 7-CjDl»$nfcKA^Si 

TjKffliLPjrs^^cn/ixTfc-^' mr, Tmm 

xTt-^'i:V^^) 5 b®PTC^^6CBg^fc*cfc 

10 10 0 2 81 ^W<v 7") 2(0-:/'^ ' ^^i-7t.mm^ 
Pb1C«, meS^V U-3 i:3g?iJSgg*nfc#xT t-^' 
5a. Sbt:7bmnmm^HX\,^^om.m^')l—3a) 

Bi©J&ft=S:R?tfZ-r'5»rf±, #xr k-^' 5 a. 5b® 

-^'xuy > h 7©Sfitffl*/J^^< L-C#xTt-^'5 
a. 5 b®JB«a*S:*^ < L7i(tntf?ie>)EcV^o L*^ 
U, t-^'xuy V h 7©fiSiifiSr/Jx$<-r-5i:, T'U 

t- hKftrk-^'x >- h 7 A^mmz^u-t ^tztbm 

20 A&d5<gTL-^-r<'i'So ^r-e, 3>ha-^4Cct 
xTt-^'Sa. 5 b©a««r«IJfflIL-r, fc-i'xuy 

>'h7*5ef^iag (-g'j^tf, 9 0 0*0 J^^±^r^?>7kv^ 

LTV^So i^, ^SS;*'J ^-3«:ffll^fcx7 1- 
^'5a. 5b©fflJffll:^»CoVxT«, «?i2i^« (^#MT 
9-245939^) ©HJgm ^3Pi^SnTV^Sfc 

COO29]02 (a) fi#xTt — ^'5a. 5b®¥ 
®0-eabO, B!2 (b) (±«-xr t-^' 5 a. 5b=gr® 

30 m—mtLtz'ik^^m-riEmm-cSiho xrt-^'s 

a. 5b{±, 7;u$X'>a-&^5^^'+y;:^ hX'J^^Sn 
fc^Jg|^©^fi!'l It, -^©^#1 1 ©rtlBltrS LiSS 
nifcPBffil 2i;5:{»^TV>5o ^l-ff^l 1 tmmi 2i:-C 

H$n-5 2o©^J^t^©?Lgi5 1 3 a, 13bt±, mifa© 

1 fflEgpSt-(ie&i^ffl?Ll 1 a*^M?L$n, ;i©e5]^ffl?L 
1 1 afZlffiLfcz-K-'U h (Hii^liS) CJ:"?, #xrt- 

40 ^'9Wte>n^o 

CO 0 3 0] JLSPl 3a»l»t-5'xuyvh 7*«Efl: 

?Lgi5 1 3 b^c^iPTC^^•6;6^•gSB$i^TV^i>o 
xr t-^' 5 atr*J-LTxr t-*- 5 bti 1 8 0* [situ 
Lfc&e{3l^*^^^ct.e>^^xv^2>o "tcDtzisb. mJjifi©J:-5 
t::, iSSfflxT t-i' 5 a® k-'J'x >- h 7 tTii 
1BJX7 t-^' 5 b©PTC^^-6 K^SgSIP© 

C003 1] PTCm^FBit, jifi:^d:ffifi)c©-tv 5 y ^' 
(9iJA«, ^ ^' yls/N- 'J -t? A (BaTiOa) ^ 
50 i^ife^c^cif) *'e,fi)c*ff5iK;l mm®«<^!feCctOi^^ 
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10 0 3 21 wcB.y ^ y I s^j^^-r^nmik^mmm lo 
mi, ^Au^mun mxa, tji^h-. i^ju^- 

T, 7.7^7 9 htji if (O^m-t^^ i y i' Xtji if) 

S-f y->a. u-^' 1 6 b^rS^^)ii^i^TV^So -fy-Vo. 
U-^' 1 6 bfi^Jgy^'^-;' h 1 8 bfzecASnTV> 
4o iSi. >->a. 1 6 b=SrPPS^CDM)!i*f*4-e 

So 

[0033] t-5'xu^>h7J±, 

[0 0 3 4] t-^'xU;< V h 7«:JgriJf -saEStt^© 
j^ffigpti-l' vi'a. u-i' 1 6 a trStf>3iSn"CV>So ^' 

zr^^r -y h 1 8 afriRA$ia-CV>So "^(Dfzifo, t-^ 
xu^y h 7li'>x-:/«toi 7 fr J: •3tt>'6:^r|S]fr#|l? 
Sir, i^J^«H©ae^fr^i:sg»A«ffl®Jsn-cv> 30 

So 

C0 0 3 5] ^#1 l©iiS{itz»±, PTCSf^=^6©M«§ 
^19a. 1 9 bt, k — ^'xu^ V h 7©M«g^2 0 

a, 2 0bi:A^ ^n^n!^i^«2 1 LTK^Sn 
TV^^o #^^-1 9 a. 1 9 bt±-?:ia-^ix«^mg 1 4 
tr«iBg$n. #4Si^2 0a, 20bf±t-i'xu^y h 

CO 0 3 6] -^LT, ^^^^1 9 a. 20a*^->3-h 

TC«^6i: t-^'xu^ V 1^ 7i:fimSl«>tit?ijggg 40 
Sns„#ig^l9a. 2 0 a{Xfi*/<— 2 3A«1I0# 

Cte>nTV^S„ ^/c, iJMxT t-^' 5 a©Si^ 1 9 
b ii TJEIBJx 7 t: - ^' 5 b ©^^ 2 0 b i: y 5^ 

'J 2©y7XiSg^(iJc«fi^-rsi:#»;, ±8fEffi!|xTt- 
9 5 a. ©S^- 2 0 b Titifflx T t — 5? 5 b ©iSg^- 1 9 
b i:«r^«/^ -y X V 2 ^ i- 7.1^^mnzm^-t ^ Z t 
{let 0. #XT t-^' 5 a. 5 bfim^e^JtcM^IJ^M^ 

nso 

[0 0 3 7] j;>ctr, ±ii(Dj:r>izmiii$ntzff^mmmm 
xrt-5'->;^7^A i©f^ffl • 5a^|^c-3>v^TlttwrSo so 
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[0 0 3 8] 03©g|»«rf±, n > h D-v4»r<i: 
fiS'J U-3$:*>$-i+T*-e.©ftii^rBl«:55ro 

V^, #xr t-^' 5 a. 5 b©fiSi;, f 7^ 2 

*^e.#xTt-5' 5 a. 5b^mi^^ni>mm(o^ (lu 

[0039] Cd-e, nm') I — 3=S:*y$-lffc^.^ 
(^^JTO) *-e.K5p^JTl (3 08>«) $T?fi5R»agS 

0d-e>i^5 7 Og>^) $-e«Jlia»Srl OOOL/min 
L, ^?aJT 2 ma^iaaSr 2000 L/mini: L 

[0040] oSO, ^^JTO~T 1 ©mitirtM^ga 
©T^'J t- h<^figir«S L, mmT 1 Ji^P^ttrtMSK© 

2©XgPBl{irt«K«K©T'r K'J >^^*^Mf^ffiSL, NfSJJ 

T 2 i^:tg^(±f^j8s«6gi©agt^aifrffl^-r So 

[0 04 1] ^3SJT0~T 1 ©:;^'J t:-ht^^-C», # 

xTt-^5a, 5 b©ias±#ttrai;-cjb»3, friB^a^ 

^ (<l#^^9 - 245939-^) f3fBm©F^i^Sg5fflx 

xTt — ^5a. 5b{r^J^«^T, t — ^'xuy>h7© 
ia«*«±^rSB5»w, PTC3&^6©iB5lfifc-lt-e!&: 
<, k-^'xuy y h 7d>e.#gp# (1 1. 12. 14 
~18b) =Sr:^Lfc®!;eilt J:oTPTC#^6*^Jn^ 
Snsri:A-c,, PTC^^6©©S3J5.%S[(C±#LT 
-5^©ffi*iffi*«:*:t < !kSo '^(Otzfsb, t-^'xu^vh 

ia*^jm^?.nSo o^o, PTc^i^esr^/i^^^^t 

L•(:^ifflV^r, t-^'xu^>h75r±Ji^il9;#:j;LT 
fflV>SfcJ«>, PTC3g^6©**5gflftf*:fc LTfflV>irc» 

-^tCifc-^T, #xr t-^' 5 a. 5 b^#:©©fi5r|^< 

^ t-^'x > h 7©ig#©^:B5ihTS7t4!!) 
©^JPfg^i: LTffll^SfcA, fc-i'x :^ h 7©ja 

^ R&xh-r S «6 © !t#gij TiSir^^e =Sr ^ t+ § i£j 
<.=&xTt-5'5a. 5 b-?:Ja-€'n©:^ft«^&ffi^ 
•fbf sr i:*5T'tS„ 

[0 0 4 2] -?:©^, ^lilJT 1 ^r*JV^T, T-fKyViT 

tt^C^tf LTiSaftA^ 1 0 0 0 L/mint3;Aj:Si:,. 
©Mja. (55A^M) «c J; O^xT t-^' 5 a. Sb^^j^ 
^$nSfc4<), #XT k — 5 a. 5 b ©iSSA^TA^ 
So r©i:^, JiJEIfflxT t — ^' 5 a©t: — i'x > 
K 7-CSn«t$nAcKA^^*\ TSftfflxT t-^' 5 b© 
PTC*^6Hia^^fcSo SnAT, ±SK1BJxTt-5' 
5 a©PTC^^-6*>J;f/k-5'x :^ h 7*^6, ^ 
xTt-^'5a. 5b©#gB*t(ll. 12. 14-1 
8 b) 5r^hLfc*i:e]ltlc):0, TWfllxT k-5' 5 b A« 
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[0043] -?:L.T, ±i5t«lxT k - ^' 5 a ® t -i' ^ 

-hSSifflxT k-:^ 5 a£DPTC^i^6*i<fctf k-J'xU 
y > h 7*^c,^ ^xTk-*' 5 a. 5b©=&gP*t(l 
1. 12. 1 4~1 8b) 5r:ft-Lit|as^{3j;0. TiiK 
«x7k-i' 5 b©PTC3R^6#JDi»$n-5tt®*5fil 

[0 0 4 4] ^CD/isb, mm a (Kf^JT 0 A-^i^3 0 
08^^) CJiSi:, TSSlfflxT k-i' 5 bcDPTC^^- 
6©aS*i,ti»fr±#-r-So «eoT, TitffllxTfc-^' 
5b©PTC^^6©ifiStMA^:*:^<'kO, TiSlBIxT 
k-^'5b©k-i'xu^>h 7fCiiltiaSmJ?EA5^JP5* 

nx/hs < nc s w i: *^ e>, ^ k - ms!E»±-tigt»xigEii^-r 

TMffllJxTk-^' 5 beiDjaStliStCM 
jH-So — ±iiiE{SlxTk-^' 5 afrSfEn-smSKti^ 

<b-a-r. ±ss<BixTk-5' 5 a®^a*^JS^kLi^v^o 
[0 0 4 5] B#^JT2^r^3V^-c, aei^ffiiri^ 

fTLT3Sai:*52 0 00L/inin{r7&:-5i:, 
fc^lJil (KA^M) tr J;0±iiKiaixr k-5' 5 aA^:*:^ 
KT^m^n^tzHb. i^mxTk-;? 5 a®ESA>TA5 
■So ±SS<aixr k-^' 5 aCDk-5'x >■ h 

SM©fig{STt::#oTTii^[<i|x7 t-^' 5 b®PTC 
^^6©©gt(£T-rSo "tOtztb. TCKfiUxr k-5' 
5 b0PTCm^6Ofi^ffiA5/JxS<>iO, TSSffllxr 
k-^' 5 b®k-5'xuy V h 7»rSSn2)mm®MK*^ 

*L, mmri^TaLCDmrnummz^ ±iiE{aixTk- 

5^ 5 aOiaSJ: 0 tT«tfl!lxT k-^' 5 bWS*®*** 

[0 0 4 6] l;Jl±Pi£L/ict^J-, *^l^i6J^ffi«5Drt 
««SJMfllxTk-5' i/::^7^A 1 »r intf, :?^Uk-h^ 
tr*iV>T, HUfE^ffi (#53^9-2 4 5 93 9^) trfS 
«C9(^j^^ggfflxTk-5'i:IHtcof^ffl • 
•So S7t, r^r K'J yi/8#tr fcVN-C, TSKiKJxTk-^' 

^k-^'m^i^^>/J^$ < /j:-5?t«6, #xTk-5' 5 a. 5 

T, ilteB^tCfeVNT. TSSfflaxr k-^' 5 b{-itix.5m 
JKcDfflPS*^«Bfe$nT;*:t < liO, -?:0»7fCti^k-^' 
< ^c-Sfcto, #xT k-^' 5 a, 5b®?Bg 

[004 7] Se^T, yjk-hB#ci±, k-^'xu^ 
> h 7©ig^®=SrR&JLL;fc.J:.-C% j^S«;>75r:;*: t < LT 
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T, a^^»3«SRA^^fl:©i«*C^¥<*f;ELTJ8« 

m.:tj^m±^-^i>ziiizj:o&nfzmmM^^n^zti 
'jn-hm. T^v')y^fn. wmw) ctci;fc#xT 

k-i'Sa. 5 b«9fS«m:^70«a<l:irBSLT, 

SJa)^B$^IS^t•5^4ilA«^J:l^/c:^^!), ^xTk-^'5a. 

5 b-?-n^n©^JSE*5}tJt<fr^wi:*5^c<, F^Ji^SK 
fflxTk-i' v'XT^Al ©{gn^^ h-ft;=S:SI'5>:i tA'Tt 

10 [0 0 4 8] 3rT\ ^m.'Stmoimi^Vi.m (^'jk-h 

^. T-fKUV^^. ae^) trR5i:T#xTk-;5'5 
a. 5 b0?B««:>3$:Si§fbr-5t::«, ^xTk-^- 5 
a. 5 bCt5WSPTC^^6*Jj:i/k-^'x >- h 

[0049] <HL, PTC^i^6ifr®^^Jr J;-pTP 
> h 7C!)®g»ZJ:oTk-^xuy v h 7omS£=Sr 

k-^'xup^ y h 7®}g5^^l0^^::^^*^3ov^T^i, m 
20 IS^« (it#M¥ 9-245939^) O^mm 1 

[0050] (.m2nmmm) Tk^z. ^^m^M.mt\. 
tz^2%mMm.^m^hmzm.^-r^. 04 ^^2 

[005 1] (^«Si6lifflxTk-^'>:^7^A3 lt*3V^ 
7 t: TiSfflllx 7 k - ^' 5 b 0 P T C 6 i: 

30 I p{iii:?ij{3gsB$nTfc-e>-r, isswxTk-^' 5 a 

0PTC«^ 6i;TSitfB!lxTk-^ 5 b^PTCsg^^B 

Fizm.mzs.m.^nx^^^,^iz$>ic 
[0 0 5 2] ^otitb, ^mzmmmm^-cit. ±mm:c 

Tk-5'5a0k-5'xuy>h 7 -CSn^i^nfcKA^ 
MA^TJiilBilxTk-5' 5 b©PTC^^-6t-ii:^trttS 
fce-JtcV^o U*»L, ±iSE<IJx7k-i' 5 a©PTC*^ 

6 TJPIftSnfcKA^^fiTSIEffiyx 7 k - 5 b 0 P T 
C*^6triSi#^fc?.±Jz, ±Cf£#Jx7k-^' 5 a©k 

-j'i > h 7T?aDiSt$nfcKA^mi>^TT't±fes 

40 *STifEfflx7k-5' 5 b0PTC*^ et^yiSo Snx. 
T. ±SKffl|x7k-5' 5 aOPTC^i=-6*iJ;t/k-i' 
X y h 7 A^e., #X7 k-;? 5 a, 5b0#a5*t 
(11. 12. I 8h) ^ir-LtzmB'MiZj:*)^ 

T8itflJx7k-5' 5 b0PTC^i^6*<tofi$n?.3i: 

[0053]^¥^T, *ag2l|i5£fl^,^(-t5V^T^, ^1 

n^Ztf)^X'^i>o 

(msmmmm) *»^> *%?«$:A^ft:Lfc^3iiJ6j^ 
50 m^mmtmzmmrho 
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CO 0 5 4] 05tt, *^3l6aii?g®(0rt«»®Mffli7 

[0055] (1) #xTt:-5'5 a, 5b«, PTC 

(2) ±iSWxTt:-<'5a©k-<'xUj<Vh7i:T 
JSfflOxT 5 b©PTC*^6 I PiZ 

Amzs.m.irixio<br. issiiixTt-i' 5 a®PT 

C^i^6J:Tiiafl|xTt-^'5 b CD PTC i:*^® 

^aes I pcjgjijtESSHTv^s. 

[0 0 5 6] 0 6 (a) ti. *m3IISSJ^ffit3*5{tS# 
xrfc:-^'5a. 5b®¥®0T'fe-5o 06 (b) »±, 
*^3lligJ^ffit*jltS#xTt:-^'5a. 5b$:a« 

ibm^iX^ZiiizmXX^ PTCm^^ecDM^tr k-^' 
xuyyh6A'«?IJt^)K$nT#xTt:-^'5a. 5 
b*5fi|fig$nTV>Sfc»b, #x7t-4' 5 a. 5b?&3 

[0057] (m4ieig?^||) »ct, Jjc^W^rJt^Jiftt 
fc^4IIJfSJ^Sg=S:Slii:^t»rUl?^-r-5o BI7»i, *»4 
5IJS?^ggO(*JM8tilfl|xTt:-^'S/X7^A5 l®«JK«r 

[0058] F^j^mMfflxTk-:? v'>^7-A5 ItCfeVs 

*l|gS60|g®rt«»«HfflxTk-i'->>^xAl 
mUi>(Dli, ^xTt-J'Sa. 5 b C^tett-S PTC^ 

^efck-^'xupo h 7tA5^sca8Si P®ai»:^rsi 

it ?IJ E B $ n T V ^ S S „ 

[0 0 5 9] 08 (a) t±, *»45li6P8lK:i3tt2)* 
xTt-^'Sa, 5 b©¥®0-Cag>«)o 08 (b) tt, 
*m4IISSJ^Ktr*jCt5^xTk-^' 5 a. 5b®JS® 
0T-feSo 08 (c) a, *^4||Sfi?^®lZ*3C-t5#x 
Tfc — ^'5a, 5 b©iEM0-C&'5. 

[0 0 6 0] #xT t-^' 5 a. 5b{r*>V>T, PTC 
^i=^6 i: t-5'x > h 7 i:(i«»$nTV^s„ -e© 
tztb, ^l~^3|gSSJ^®0J:-5(rPTC^^6t t- 
i'xuy y h 7i:=l:TM±tr3fe'<TffiB-r 5»^»rifc-^ 

T, *^4*jgj^ffiTBK^agsi p©Br®9^=&/J^^< 

[00 6 1] :*:m4IIS6?^||X-(i, 07© 

^WB(3^1-J:-5{', #xT t — ^' 5 a, 5b^3i^^^ 
X, PTC«^ 6T'Sn^$Ja)t»AS&M*«t-^'xUX 

y I- 7 izm^^fziJ:r>ffZtj:r,X\.^^o ^tz, 07©^ 
EflAtZ^t" ct -5(1, ±SitilJxT 5 a© t-^' X u 

^> h 7TI]am$nrz<fSLA^f5.ibK TSKWxrt-^'S 

b©PTC^i^6triS^^;t^J;^t-7^j:-:>TVN-g>„ tJt-, 
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aAVJx$ < /jrSfca?), xTt-^'Sa. Sb^frSr^^ 
[0 0 6 2] 0 9t±, *^4IISgJ^ffi©^?g0IJXife^F«? 

««fiiMfflxTfc-^'->^^7^A6 1 ®«^=s:a^-r«ffiS0-e 

xTt:-^' 5 b©PTCS^6 i: k-5'xu^yh7i: 

10 J^ffi-et±, ^xTk-^- 5 a. 5b^c:*iV^T, PTC^ 
^■6 i: t-^'x Uj< > h 7 i:©SgE$:a»fr LT*bf^ffl • 

rfc — 9 >Xy'l.5 1. 6 Hri3V>T, *XT t — 5 
a, 5b©PTC^^6i:k-^'xuy vh7i:©SfiK 

[0 0 6 3] *^?g«±±iE#Sii6?^fficK^$ns 

20 (1) (§1— ^^©#xTt-:J'5a, 5 b^rffl^-ScTT 
«J1— «:<l:-rs©TaJ&:<, #xTb-^5a. 5b® 
^#1 1 $r— ^ifei:-r-5r J: 0, #xrt-^'5 
a, 5 b^ft|[J*>5>— LTJ^Ji? tT t J;V^o 
[0064] (2) =&xTt:-^'5a, 5b^riiV^T, 
PTC3R^6i:t-^'xuyy h7i:®EeM«f±, 581 

«s>iif©s»i4#ttt3j:'?gt^sia^fc«!), mm^mmm 
30 [0 0 6 5] (3) ±m^^mmwnzisi-f^m.m.(Dyj\^ 

^•7;;^ • i-7.0mm^MiZ-ti,ZttZJ:O. #XT 
t-^'Sa. 5 b»::Jin«>^M®|fi]t%a»{::LTt J: 

[0®®ffi*^j:IK?g] 

[01] *IIW«rAf*:<t;Lfcmi*«6J^^®#f^=SrlKW 
■rsfc«)®#|j*0o 

[02] 02 (a) itmimmmmo)p^mMmm:i^r\i 
-i'®^s0. 02 (b) itm immmm<Df^^mmm 

40 XT t:-5'®iE®0o 

[0 3] :^f^m^M.mtLtz^nmmWi<Df¥m • jass: 

[0 4] ^^B^^Mmt Ltzm2mmm^0miiSL^mm 
r^tzi^)0mmmo 

[05] *ilW=Sr;i:ft:'fl:L)t»P3|gS6J^^O«fig%IJiW 

t-S7tto©1^fi£0„ 

[06] 06 (a) iim3'mmmmo)!^mMmmj^T k: 
-^/®^ffl-0o 0 6 (b) itmsmmmmoff^mmmm 

XT t:-5'®iES0o 

50 [0 7] ^^m^Miiii'(tLtzm4mmBm(73m^^mm 
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